A 73-year-old woman was admitted to our hospital because of persistent fever, headache and fatigue for several weeks. On admission, she was diagnosed as having meningitis due to Mycobacterium intracellulare (M. intracellulare) detected in her cerebrospinal fluid (CSF) by polymerase chain reaction. Even though antituberculous therapy improved her CSF findings, her condition was not restored. Brain MRI showed multifocal and asymmetrical increases in T2 signals involving white matter and cortical gray-white junction of cerebral hemispheres, cerebellum and brainstem. Based on the progression of clinical symptoms and radiological features, we diagnosed her illness as acute disseminated encephalomyelitis (ADEM) associated with meningitis due to M. intracellulare. Steroid therapy dramatically improved her condition. This is the first report of ADEM following meningitis due to M. intracellulare in a non-immunocompromized host.
Introduction
Acute disseminated encephalomyelitis (ADEM) is an immune-mediated inflammatory disorder of the central nervous system (CNS) characterized by a widespread demyelination involving the white matter of the brain and spinal cord (1) . Antecedent infections have been associated with a subsequent immunological trigger of ADEM (1, 2) . Meningitis due to Mycobacterium (M. intracellulare) is a common bacterial infection in patients with acquired immunodeficiency syndrome (AIDS). However, it is rarely reported in non-immunocompromized adults (3) , and to our knowledge, it has never been described in the literature to complicate ADEM. We present the first case of ADEM following meningitis due to M. intracellulare in a nonimmunocompromized adult.
Case Report
A 73-year-old woman presented in December 2008 with persistent fever, headache and malaise for one month. The patient had previously been healthy except for hypertension. On examination, she had a high fever (39.1 ) and meningism; heart rate was 102 beats per min; blood pressure was 112/76 mmHg. Neither skin eruption nor lymph node swelling was noted. She had muscle weakness of upper and lower extremities. Manual muscle test revealed decreased muscle strength of proximal and distal muscle groups at 3 points. She showed disorientation (Glasgo Coma Scale was 13 points), disturbed left eye eversion and ataxic gait, but no sensory disturbance. Deep tendon reflex was normal and Babinski reflex was absent. Blood tests (Table 1) showed leucocytosis and elevated C-reactive protein. Interleukin-2 receptor and serum angiotensin-converting enzyme were within normal range. She had no abnormal results in the examination relating to collagen disease. We did a lumbar puncture and found 1,295 cells/μL (40% polymorphs, 60% lymphocytes), protein 60 mg/dL and glucose 49 mg/dL (blood glucose level 104 mg/dL) in the cerebrospinal fluid (CSF), but no organism including acid-fast bacilli on microscopy. Culture of CSF yielded no growth of bacteria. Neither CSF cytology nor CSF flow cytometry analysis revealed evidence of malignant lymphoma. No DNA for herpes simplex virus (HSV) was detected in CSF by polymerase chain reaction (PCR). Blood culture did not yield M. Brain MRI showed multifocal and asymmetrical increases in T2 signals involving white matter and cortial gray-white junction of cerebral hemispheres, cerebellum and brainstem ( Fig. 1) , where Gd-enhanced MRI disclosed no enhancement. In addition, MRA showed no artery lesions and chest radiography revealed no pulmonary lesions. Initially, we diagnosed her as having meningoencephalitis due to M. intracellulare and started anti-tuberculous therapy with refampicin (300 mg per day), streptomycin (500 mg i.m. per day), and clarithromycin (800 mg per day) without steroid therapy. After 18 days of antituberculous therapy, a second lumbar puncture disclosed a marked improvement of the CSF findings; 56 cells/μL (10% polymorphs, 90% lymphocytes) and protein 34 mg/dL. IgG oligoclonal band was not detected in her CSF. On the contrary, her clinical symptoms did not resolve but rather worsened, while brain MRI showed development of intracranial lesions. Based on the clinical and radiological features, ADEM was diagnosed. Methylprednisolone pulse therapy (1,000 mg per day for 3 days) was begun on the 20th hospital day followed by oral steroid tapering (initial prednisolone 30 mg per day) with continuation of antituberculous treatment. She dramatically responded to steroid therapy during 2 weeks as intracranial lesions by MRI ameliorated. She was free from symptoms and discharged on the 82nd hospital day. Thereafter, she did not relapse during 14 months.
T a b l e 1 . L a b o r a t o r y E x a mi n a t i o n

Discussion
M. intracellulare becomes a common pathogen of opportunistic bacterial infection in immunocompromized individuals with HIV (3). However, CNS infections due to M. intracellulare have been extremely rare in the absence of obvious immunosuppression (4, 5) . Tuberculous meningitis is the most devastating form of meningitis and prompt diagnosis holds the key to its management. PCR is clinically useful for tuberculous meningitis because of its rapidity and high sensitivity. Tuberculous meningitis is diagnosed with 87.6% sensitivity and 92% specificity by PCR of CSF filtrates (6) . The present case showed no apparent immunosuppressed factors predisposing for infection of M. intracellulare as evidenced by negative for HIV and no pulmonary disorders. Moreover she had no evidence of diabetes mellitus or malignancy. Although infection of M. intracellulare is generally resistant to antituberculous drugs and the standard treatment of CNS infection due to M. intracellulare has not been established, the CSF findings in this case were ameliorated with combination antituberculous therapy. Nevertheless, her symptoms were not resolved and CNS lesions examined by MRI worsened.
ADEM is an immune-mediated demyelinating disorder of CNS, which predominantly affects the white matter of the brain and spinal cord. The specific biologic markers for the diagnosis of ADEM have not been established. Therefore, its diagnosis is difficult and based on the clinical and radiological features. It is characterized by acute onset of a multifocal neurological disturbance and typically monophasic course (1) . The present case showed a disorientation, disturbance of left eye eversion and ataxic gait, which corresponded to CNS lesions. Brain MRI shows multifocal and asymmetrical increases in T2 signals on fluid-attenuated inversion recovery sequence images in the white matter, subcortical white matter, basal ganglia, brainstem, and spinal cord (1, 2) as noted in this case. Although there is no standard therapy and no randomized trials for the treatment of ADEM in adults, steroid therapy with IV methylprednisolone followed by oral steroid tapering has been the most widely reported therapy for ADEM. The present case well responded to steroid therapy. Many patients report an antecedent infection or vaccination during the few weeks prior to the onset of ADEM (1, 2). The present patient had no prior vaccination and no virus infection such as influenza virus, Epstein Barr virus and Cytomegalovirus, so it is possible that ADEM was preceded by meningitis due to M. intracellulare. Because ADEM usually has a monophasic course, but some cases have recurrent or multiphasic forms, differential diagnosis between ADEM and multiple sclerosis (MS) is important for prognosis and treatment (1) . MS initially has similar symptoms and signs as ADEM, but it has subsequent neurological events, changes on MRI and dissemination in time and space. In the present case, MS is unlikely because such events and changes did not occur in time and space and she did not relapse during 14 months. In summary, we report an extremely rare case of ADEM accompanied by meningitis due to M. intracellulare in a non-immunocompromized adult.
